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Abstract

Insect species, number and damage caused on vegetable crops were investigated
during January 1998-February 1999. Four kinds of vegetables : chinese kale, water
convolvulus, egg plant and hot pepper were applied with different fertilizers and
methods for insect control and divided into three group: control, intergrated cropping and
chemical groups. Vegetables in both and those in chemical group wereesupplied with
chemical fertizers. control and integrated cropping groups were supplied with green
manure and compost. Hand removal of insects was applied to every group in
addition to integrated planting of various plants with vegetables. These plants were
sarah grass, Cymbopogon nardus, turmeric, Curcuma longa, greater galanga, Alpinia
galanga, holy basil Ocimum snactum, sweet basil, Ocimum basilicum, sweetflag,
Acorus calamus, marigold, Tagetes erecta, cosmos, Bidens bipinnata and youth-and-
old-age, Zinnia elegans. Results showed that more species of insect pests were found in
vegetables of chemical group than those in control and integrated cropping groups. More
predators were found in integrated cropping group than control and chemical groups.
Key pest species found in every group were Cassida circumdata, Aspidomorpha
fuscopunctata, Spodoptera litura in chinese kale, Henosepilachna vigintioctopunctata,
Aphis gossypii in hot pepper and Phyllotreta sinuata. Average number of insects and
damage per plant were non-significant among groups. However, population of P.sinuata
was significantly higher in vegetables of integrated cropping group. Tetranychus spp.,
Plutella xylostella, Rhopalosiphum pseudobrassicac in chinese kale and water
convolvulus, Aphis gossypii in egg plant and Scirtothrips dorsalis, Pseudococcus spp. in
egg plant and hot pepper were found only in vegetables of control and chemical groups.
R. pseudobrassicae in water convolvulus and Pseudococcus spp. in hot pepper were
significantly higher in vegetables of chemical group. S. litura in water convolvulus was
found only in vegetables of integrated cropping group. Trichoplusia ni was found only in

those of chemical group.
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7 .élnaldlmaﬁﬂlfuspidmomba fuscopunctata(F.Chrysomellidae O.Coleoptera)
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IOJﬂéﬂqﬂﬂ?ﬂ Scirtothrips dorsalis (F. Thripidae O. Thysanoptera)
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IZJWéﬂll‘ﬂQ Pseudococcus spp. (F. Pseudococcidae O. Homoptera)
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Angle nuounszfiin AR 0.0b 0.0b 0
REUNEY 1.3a 38.33a 0
0l 0.0b 0.0b 0
Fauiudnia ATLAY 1.64a 31.25a 0
HAUNDIY 1.86a 25.93a 0
1l 1.462 25.36a 0
Arusmesdinify AN 1.4a 24.0a 0
HEUNEY 1.53a 18.33a 0
1Rl 1.67a 17.33a 0
imagsen AR 15.77b 27.69a 0
HEUNE Y 0.0b 0.0b 0
(Al 26.15a 33.08a 0
Jsuaq AR 24.0a 18.0ab 0
HAUHETY 0.0b 0.0b 0
(A3 13.0a 30.0a 0
Az AuBUNITRAn AR 2572 37.86a 65.0a
WAL Y 5.71a 49.29a 76.0a
il 2.0a 27.86a 63.0a
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HAUHE Y 0.0b 0.0b 0
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1Al 17.78a 25.56a 0
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nle WEUNEY 2.25a 28.93a 0
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1. SMIUUMRYAY YBIHUBUNIZAD

Source df SS MS F F.05 F.01
Treatment 2 3.556 1.778 16.000%* 5.14 10.92
Ex.Error 6 0.667 0.111
Total 8 4,222 0.528
2. %MIMaie/dy vesnusunIzRHn

Source daf SS MS F F.05 F.01
Treatment 2 2938.889 1469.44 27.842%* 5.14 10.92
Ex.Error 6 316.667 52.778
Total 8 3255.556 406.944 §

3. S1nuwayy vesmianiiudnila

Source df SS MS F F.05 EM)
Treatment 2 2.167 £.083 1173" 3.15 498
Ex.Error 81 74.821 0.924

Total 83 76.988 0.928

4. %eMImare/fu Yo IUAUIUANIY

Source df SS MS F F.05 F.0
Treatment 2 591452 295726 0733 3.15 498
Ex.Error 81 32669.536  403.328

Total 83 33260988  400.735
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5. AMUIUUNBYAY YBIAIUANBINNS

33

Source df SS MS F F.05 F.01
Treatment 2 0.533 0.267 0323 323 5.18
Ex.Error 42 34.667 0.825
Total 44 35.200 0.800
6. %MIma/dy Y8 uAmMBIinile

Source df SS MS F E.05 F.01
Treatment 2 387.778 ~ 193.889  1.149" 3.23 5.18
Ex.Error 42 7086.667 168.730
Total 44 7474.44 169.874
7. SUIUMNRY/AY Vo UWALIDOU

Source df ) MS F F.05 F.01
Treatment 2 4508974 2254487 33127 323 5.18
Ex.Error 36 2450.000 68.056
Total 38 6958.974 183.131
8. %MIMman/fdy Ysunanaau

Source daf SS MS F F.05 F.01
Treatment 2 8189.744 4094872  28.861%* 323 5.18
Ex.Error 6 5107.692  141.880
Total 8 13297436  349.933




9. INNUUNAYVAY VB l5HAS

34

Source df S8 MS F F.05 Fol
Treatment 2 1443333 721667  21.650%* 3.89 6.93
Ex.Error 12 440.000 33.333
Total 14 1843333  131.667
10. %msmas/ay ssitiuas

Source df S8 MS F EF.05 F.01
Treatment 2 2280.000 1140.000 7.685%* 3.89 6.93
Ex Error 12 1780.000 148.333
Total 14 40360.000 290,000

9
Az
11, S1IUENAYAY YaInUBUNIZ AN

Source df SS MS F F.O5 E.01
Treatment 2 56000  28.000 2032 3.89 6.93
Ex Error 12 165.333 13.778
Total 20 373.143 18.657
12. %m3mae/fiy veanusunsziHn

Source af Ss MS F F.05 F.01
Treatment 2 16(9.524 804.762 L956ns 355 6.01
Ex.Error 12 7407.143 411.508
Total 20 9016.667 450.833




13. S1IUNAYAY VYBaviuauluNn

35

Source df SS MS F F.05 F.01
Treatment 2 36.222 18.111 21,261 ** 3.40 5.61
Ex.Error 24 20444 0.852
Total 26 56.667 2.179
14. %maMmaie/au veaviueulunn

Source daf SS MS F F.05 F.01
Treatment 2 5429.630 2714.815 11.612%* 340 5.61
Ex.Error 24 5611.111  233.796
Total 26 11040.741 424.644
15. 61“?“&!31@4/&14 vamuauﬁunszuaﬁ

Source df SS MS F F.05 F.01
Treatment 2 73.500 36.750 120.273%* 4.26 8.02
Ex.Error 9 2.750 0.306
Total 11 76.250 6.932
16. %ﬂ]i?hiﬂtl/ e’fu ‘Uﬁﬂﬂui’)uﬁ‘l}ﬂigﬁa'l

Source df SS MS F F.O05 F.01
Treatment 2 6337.500 3168.750 130.371%* 4.26 8.02
Ex Error 9 218.750 24.306

Total 11 6556.250 596.023




17. S1UIUUNAYRY YOIAIIHIAMND

36

Source df SS MS F FOs F.01
Treatment 2 62.296 31.148  36.967%* 3.40 5.61
Ex.Error 24 20.222 0.843
Total 26 82.519 3.174
18. %MIMaw/du YR IInIaNn

Source df Ss MS F F.05 F.01
Treatment 2 1957.407 978.704 31.319%* 3.40 5.61
Ex.Error 24 750.000 31.250
Total 26 2707.407  104.131
19. INULNAYAY Vs UNALIBOYU

Source df SS MS F F.05 F.01
Treatment 2 1488.889 744 .444 17.670** 3.40 5.61
Ex.Error 24 1011.111 42.130
Total 26 2500.000  96.154
20. %MInale/du vaunasesy

Source df R MS F E.05 F.01
Treatment 2 2940.741 1470.370 14.841%% 3.40 5.61
Ex.Error 24 2377778 .074
Total 26 5318.519  204.558
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21. IMIUUNAYAY VBIRAIUM NIV

37

Source df SS MS F F.O05 F.01
Treatment 2 4,595 2298 - 0570 3.15 4.98
Ex Error 81 326.357 4.029
Total 83 330.952 3.987
22. %MIMAE/AY Vo IAIUMUSIVE

Source daf SS MS F F.05 F.01
Treatment 2 525.595 262798 0775 3.15 498
Ex.Error 81 27473214  339.175
Total 83 27998.810  337.335
28. S1IUNNaYAY veundauily

Source df SS MS F E.05 F.01
Treatment % 1979.167  989.583  20.833** 3.23 5.18
Ex.Error 45 2137.500 47.500
Total 47 4116.667 87.589
24. %MsMae/ay vauwasuils

Source df SS MS F F.05 F.01
Treatment 2 12407292  6203.646  20.370%* 3.23 5.18
Ex.Error 45 13704.688 304.549

Total 47 26111979  555.574




25. SIUIUUNBIAY VB UWAHOBY

38

Source df SS MS F F.05 F.01
Treatment 2 7585.256 3792.628 49,494 ** 3.15 4.98
Ex.Error 75 5747.115 76.628
Total 77 13332372 173.148
26. % MMy YeuNdusY

Source df SS MS F F.05 EF.01
Treatment 2 15566.026  7783.013 32.991%* 3.15 498
Ex.Error 75 17693.269 235910
Total 77 33259.295 431.939
Wi
27. NIUUNAYAY TBIWALIBOY

Source df SS MS F F.05 F.01
Treatment y) 450.000 225.000 1.444" 3.15 4.98
Ex.Error 81 12625.000 155.864
Total 83 13075.000 157530
28. %MIMA/AY VaUNaLBY

Source df SS MS F F.05 F.0l
Treatment 2 692.857  346.429 1.655 3.15 4.98
Ex.Error 81 16950.893 209.270
Total 83 17643750  212.575




29. SIUUNAY/AU vauwaauil

39

Source df SS MS F F.05 F.O1
Treatment 2 4086.508 2043.254 57.148** 3.15 4,98
Ex.Error 60 2145.238 35.754
Total 62 6231.746 100.512
30. %nsmae/du veuwasuils

Source df SS MS F F.O5 F.01
Treatment 2 18410.317  9205.159 38.254%% 3.15 498
Ex.Error 60 14438.095 240.635
Total 62 32848.413 529.813
31. SMIUMNAYAY Veuwae I

Source df SS MS F EF.O5 F.01
Treatment 2 64.083 32.042 8.531%* 3.47 5.78
Ex.Error 21 78.875 3.756
Total 23 142.958 6.216
32. %msale/ay veuwas i

Source df SS MS F F.05 F.01
Treatment 2 1506.250 753.125 7.680%* 3.47 5.78
Ex.Error 21 2059.375 98.065
Total 23 3565.625 155.027






